The immunological detection of human chorionic gonadotrophin (HCG) is now widely used for the diagnosis of pregnancy. It is not entirely specific for HCG, however, since a cross-reaction between the antisera to HCG and luteinizing hormone (LH) of pituitary origin has been demonstrated (Butt et al. 1961a , Wide et al. 1961 , Goss & Lewis 1964) . This reaction has now been studied using a number of different antisera and laboratory standards of antigens which have been assayed biologically. In addition the excretion of LH and HCG by nonpregnant and pregnant women has been investigated.
Method ofAssay
The hiemagglutination-inhibition method has been described previously (Butt et al. 1961b ): sheep red cells are treated with pyruvic aldehyde (Ling 1960) and sensitized with a preparation of HCG (Leo Pharmaceutical Products); a 10% solution of the pyruvic aldehyde-treated cells (2 ml) is incubated at 50°C for 30 min in weak phosphate buffer (pH 6 0) with 200 i.u. HCG; the cells are then washed with normal rabbit serum (NRS), diluted 1 in 160 with saline and suspended as a 2% solution in 1 in 160 NRS in saline and stored at 40 C; in this method no tannic acid is required and the cells may be stored for several weeks. For the titration of antisera and for the 'Present address: Dott. F Ingrassia, Universit& di Firenze, Clinica Ostetrica e Ginecoloizca inhibition reaction all dilutions are now made in saline, instead of NRS in saline as we originally described. For the semiquantitative estimation of HCG for the diagnosis of pregnancy, doubling dilutions of urine and of standard HCG in 0-2 ml saline are mixed with 0-2 ml antiserum at a concentration equal to twice that of the titre (the titre is the minimum concentration of antiserum which agglutinates the cells). Sensitized red cells (0 05 ml) are then added and the end-points read when clear, which is usually within 2 hours. The minimum concentration of HCG which inhibits agglutination is normally about 2 i.u./ml. The test may be made more sensitive by using a slightly weaker solution of antiserum or by adding more red cells but then the end-points are not usually so well defined. The maximum and minimum limits of the estimated potency range from twice to half the mean estimate and this is sufficiently accurate for the diagnosis of pregnancy. However, it is often desirable to increase the precision of the method and this may be achieved by setting up three rows of standard and of unknown, each consisting of doubling dilutions: the starting concentrations of the three rows are in the proportion 10, 8 and 6; the 8 and 6 are readily prepared from the 10 by diluting 0 4 ml to 0 5 ml and 0-3 ml to 0 5 ml respectively; the end-point is then read independently in each row and the true end-point is judged to be between the maximum concentration failing to inhibit agglutination and the minimum concentration inhibiting agglutination; by this means the limits of error may be narrowed to about ± 25 % of the mean (Fig 1) .
Nonspecific Agglutination
A control, in which the urine is added to the red cells in the absence of antiserum, is always included since some specimens, however fresh, cause nonspecific agglutination. When this occurs it has been found best to precipitate the gonadotrophin with acetone (1 ml urine to 5 m laceone) or to extract it with benzoic acid. 
Specificity ofAssay
In previous investigations of the specificity of the immunological reaction it was shown that the agglutination was inhibited by preparations of pituitary LH (Butt et al. 1961a (Butt et al. , 1962 : to investigate this further a number of laboratory standards have been prepared, which included extracts of urine from pregnant, postmenopausal and young women, normal men and a man with a testicular tumour secreting chorionic gonadotrophin; two extracts of pituitary gonadotrophin were also included which were prepared by the method of Butt et al. (1961b) (Fractions CM 1 and CP 1). The chorionic gonadotrophin was extracted by the benzoic acid method and was redissolved in 10% ammonium acetate/ethanol (60:40) and reprecipitated by adding a further 2-5 vol ethanol; the other urinary gonadotrophins were extracted by the kaolin method using ad3orption at pH 4-0, elution in M ammonium hydroxide, precipitation at pH 5 5 with two volumes acetone and reprecipitation from ammonium acetate/ethanol as for HCG.
Each of these standards was assayed for luteinizing hormone by the ovarian ascorbic acid 195 (1 25-3 50) 7-1 (2 0-10 0) 11 antisera 9-8 (2 5-20-0) 14 5 (4 0-30 0)
Table showing biological potency of two preparations of pituitary gonadotrophin by the ovarian-ascorbic acid depletion method in i.u. HCG/mg with 95% fiducial limits. The immunological results are also given in i.u. HCG/mg with the maximum and minimum estimates., The antisera have been divided into two groups: 14 which underestimated the potency of pituitary LH and 11 which gave estimates within the range of bioassay depletion method (Parlow 1961 ) using a preparation of HCG (Leo Pharmaceutical Products) as standard.
The immunological assays were carried out by the quantitative method using red cells sensitized with the standard HCG. Twenty-five different antisera were investigated, which were either prepared in this laboratory by the bentonite method (Butt et al. 1961a) or obtained from colleagues in other hospitals or from pharmaceutical firms. Their titres varied from 1/500 to 1/4,000 and the concentration of each antiserum was adjusted for the inhibition reaction so that the end-point was about 2 i.u./ml.
It was soon evident that most of the antisera gave results for the pituitary preparations which were lower than the biological results. Fourteen of the antisera gave particularly low values; the mean estimate and the maximum and minimum values are given in Table 1 together with the results from the remaining 11 antisera, which are within the limits of error of the bioassay. Four of the former also gave results with some of the other standards which differed from the biological results and these were considered to be unsuitable for use in the immunoassay. However, when the remaining 10 antisera in this group were used for the assay of the urinary extracts there were no obvious differences between them and the other 11 antisera (Table 2) : the results were in reasonable agreement with bioassay, except for the extract from the urine of young women where the immunological results were considerably higher than the biological; the discrepancy may be due to errors in both types of assay. The dosages used for the bioassay were 3 mg and 15 mg and toxic effects were often observed: thepotencymay therefore have been under-estimated. In the immunoassays, on the other hand, the large amount of extract used caused a poor end-point in some of the assays and it may be that the effect of nonspecific proteins was confused with true inhibition, 32 33 Section ofObstetrics and Gynacology Table 2 Comparison of immunological and biological assays for HCG and LH in urine Table showing biological and immunological potencies of six preparations of urinary gonadotrophin. Values expressed as i.u. HCG/mg with 95% fiducial limits for bioassays and smallest and greatest estimates from each group of antisera leading to over-estimates of potency. It is clear that in such cases neither method is completely satisfactory and further purifications of the gonadotrophin, probably by use of diethylaminoethyl cellulose, or gel filtration, is required. .The results obtained with a much larger series of estimations with an antiserum prepared in this laboratory are shown in Fig 2. The agreementwith bioassay is extremely good but again the greatest differences occurred with the extracts of lowest potency.
Quantitative Estimation ofLif and HCG
When the immunologic-al assay is used for the diagnosis of pregnancy it is important to know the difference in levels of LH excreted by normal women and the levels of HCG excreted by pregnant women. Morning specimens of urine were collected from women through one or two menstrual cycles, each specimen was concentrated by the benzoic acid-tungstic acid method and the LH was determined immunologically -and expressed in terms of i.u. HCG/litre. Two such cycles are shown in Fig 3 where it is seen that the i.u/litre. However, in the whole series of 331 specimens much higher results were sometimes obtained, the maximum being 1,500 i.u./litre. For comparison 346 morning specimens were collected from 6 women throughout pregnancy. Typical results obtainedwith this method throughout pregnancy have already been published (Crooke et al. 1964 ). The present results are shown, with those from the nonpregnant women, in Fig 4. Over 47 % of the results from the nonpregnant women were less than 10 i.u./litre while 38% of the levels of HCG were 20-40,000 i.u./ litre. However, there were 0 3 % of the former and 1 -4% of the latter results in the range 1,250-2,500 i.u. The value of 1,500 i.u. obtained from the nonpregnant women may have been falsely high due to a nonspecific reaction but it was not possible to check this by bioassay due to shortage of material. It is clear that a result in this range should not be classified as positive when used for pregnancy diagnosis.
Conclusions
The immunological assay for chorionic gonadotrophin has become established as a useful test for the diagnosis of pregnancy but it is not specific for chorionic gonadotrophin since pituitary luteinizing hormone is also measured. However, by using several laboratory standards containing various amounts of chorionic gonadotrophin and luteinizing hormone, antisera may be examined for their reliability. It is concluded that until an antiserum is available which is specific for HCG, assays should be carried out semiqualitatively for pregnancy diagnosis and results of less than about 2,000 i.u./litre should not be classified as positive: experience has shown that the level of gonadotrophin is unlikely to remain so high in a nonpregnant woman or to remain so low in pregnancy for longer than a day or two.
